Purpose While spouses play a vital role in the care of cancer patients, caregiving exerts a physical and psychological toll. Caregiving burden may not only compromise spouses' quality of life but also the quality of care and support they are able to provide. Consequently, spousal caregiving burden may also negatively impact patients' psychological adjustment. However, the effect of caregiving burden on patients' psychological distress is unknown. Thus, this 6-month longitudinal study examined the associations between caregiving burden and distress in both lung cancer patients and their spouses.
Introduction
Throughout the course of the illness trajectory, cancer not only affects the quality of life (QOL) of patients but also their family members [1] . To successfully cope with the diagnosis and treatment of cancer, patients need support from their close others. Most often, patients' spouses or partners are the primary [2] and the most valued source of support and care [3] ; yet, as spouses deal with patients' deteriorating health, ongoing caregiving demands, and fear of possible loss of their loved one, they tend to be as distressed as patients themselves [4] . Caregiving exerts both emotional and physical tolls, and spousal caregivers of cancer patients are at greater risk of depression, coronary heart disease, and stroke compared to population controls [5] [6] [7] [8] . Importantly, caregiving burden may undermine the quality of care spouses are able and willing to provide, which may compromise patients' cancer adjustment and recovery.
Given that cancer profoundly affects the lives of both patients and spouses [9] , caregiving burden is likely to be associated with the psychological adjustment of both members of the couple. In fact, research has shown that psychosocial factors such as distress, dyadic adjustment, and overall QOL [4, [10] [11] [12] [13] are interdependent processes in couples coping with cancer so that spousal outcomes influence patient outcomes and vice versa. While most studies have focused on identifying antecedents (e.g., patient characteristics) and consequences (e.g., caregiver's health and QOL) of caregiving burden [14] as well as coping resources (e.g., social support and mastery) aiming to prevent burden [15] , the impact of caregiving on patient outcomes is generally unknown. Considering the interdependent nature of couples, this study seeks to examine the associations between caregiving burden and distress in both members of the couple.
It is important to note that even though caregiving is generally deemed as burdensome (e.g., schedule disruptions, financial strain, health problems, and lack of family support), it may also be considered positively because it may foster one's self-worth and feelings of closeness [16] . In fact, caregiving has also been linked to health and well-being [17, 18] . A recent qualitative study revealed that, in addition to themes related to distress and unbalance, caregivers expressed themes of gaining strength and perspective [19] . Thus, we also wanted to examine positive reactions (i.e., caregiving esteem) related to caring for a spouse or partner with cancer and its potential buffering association with distress.
The current study
The current research seeks to examine the associations between caregiving reactions (i.e., burden and esteem) and psychological distress in lung cancer patients and their spouses. We were interested in this population because lung cancer is not only the most prevalent cancer in the USA affecting both men and women, it also leads to more debilitating physical and psychological sequelae than other cancer disease sites [20, 21] . Considering the high symptom burden, it is not surprising that patients' need for physical care and emotional support are high [22] [23] [24] , and spouses of lung cancer patients report greater anxiety and depression compared to partners of other cancer sites [25] . Consequently, lung cancer patients and their spouses may be vulnerable to distress as a function of caregiving-related burden.
Research has shown that while some patients and spouses seem to psychologically adapt to cancer quite well, others may remain distressed across the illness trajectory [19, [25] [26] [27] . For instance, group-based trajectory modeling of caregivers' (90 % spouses) adjustment over time revealed that even though the group with borderline anxiety scores (33 %) deceased over a 12-month period, the group with clinical anxiety levels (14 %) and borderline or clinical depression levels (30 %) remained unchanged across time [25] . Because of previously reported variability in patient and spousal psychological adjustment of over time, we were interested in determining if distress levels at 3-and 6-month post-treatment initiation are a function of caregiving burden and esteem. Additionally, we were interested in establishing a direction of effect and thus examined prospective analyses with baseline levels of burden and esteem predicting followup distress. Lastly, we were interested in examining whether these associations differed for patients and spouses. Considering that caregiving is a spousal construct, the associations between spouses' reports of their caregiving burden/esteem and their own distress may be stronger than the associations between caregiving reactions and patient distress.
In summary, we examined the following primary hypotheses: we expected that (1) caregiving burden is positively associated with distress and (2) caregiving esteem is negatively associated with distress in both patients and spouses at baseline and follow-up assessments. We also expected that caregiving burden and esteem are associated with distress prospectively over time so that baseline caregiving reactions predict follow-up distress while controlling for baseline distress. Additionally, we conducted exploratory analyses to examine if the prospective associations between caregiving reactions and distress are moderated by social role (patient vs. spouse) so that the strength of these associations is different for spouses and patients.
Methods

Participants
The current data are part of a longitudinal study of the psychological and relationship functioning of couples coping with lung cancer [4, 12, 13] . Data were collected at baseline (within 1 month of treatment initiation) and 3 and 6 months later. Patients were eligible if they: (1) were within 1 month of initiating treatment for lung cancer (all types); (2) had a physician-rated Eastern Cooperative Oncology Group performance status score ≤2 meaning, at minimum, patients were up more than 50 % of waking hours and ambulatory and capable of all self-care but unable to carry out any work activities [28] ; (3) were able to provide informed consent; (4) could speak, read, and understand English; (5) were age 18 years or older; and (6) had a partner (spouse or significant other) with whom they had lived for at least 1 year.
We obtained consent from 270 patients and their spouses; 158 (59 %) of these couples returned the baseline questionnaire; there were an additional 11 couples in which only the patient returned a survey and 9 couples in which only the spouse returned a survey. Detailed recruitment information was previously described [4] . Two patients who had completed the baseline survey died before the 3-month assessment, so only 156 sets of the 3-month surveys were mailed and returned. Prior to mailing the 6-month assessment, 6 patients died and 12 couples withdrew so that only 140 sets of surveys were mailed, of which 108 (68 % of the original 158 couples) were returned. Detailed information regarding study attrition has been reported elsewhere, demonstrating no significant differences between study completers and noncompleters regarding demographic and medical characteristics [12] . Further analyses based on t tests indicated that patients and spouses who did not complete the 6-month follow-up surveys did not significantly differ from completers regarding baseline distress; however, spouses who did not complete the 6-month assessment reported greater caregiving-related health problems and scheduling disruptions (p<0.05) and marginally greater lack of family support (p<0.09) at baseline compared to study completers.
Procedure
Study procedures were approved by The University of Texas MD Anderson Cancer Center's Institutional Review Board. Patients and their spouses were approached during appointments in the Thoracic Clinic and screened for eligibility. After providing informed consent, patients and spouses separately completed paper-pencil questionnaires and returned them in individually sealed postage-paid envelopes. Follow-up surveys were mailed 3 and 6 months later to couples who had completed the baseline questionnaires. Participants received $10 gift cards for survey completion (up to $60 total per couple).
Measures
Psychological distress Patients and spouses completed the well-validated Brief Symptom Inventory [29] , a 53-item self-report measure of psychological functioning over the past week in nine symptom dimensions. It also yields a global severity index. A t score ≥63 on the global severity index or on two of the Brief Symptom Inventory's nine primary dimensions defines "caseness" for distress and indicates a need for further clinical evaluation. The primary outcome in this study is the global severity index raw scores.
Caregiving reactions Spouses completed the Caregiver Reaction Assessment [30] , which has been validated in cancer caregiving populations [18] . This 24-item instrument measures caregivers' reactions to caring for the patient across four negative domains: lack of family support (five items; e.g., "Since caring for my spouse, I feel my family has abandoned me," alpha=0.75); financial strain (three items; e.g., "caring for my spouse has put a financial strain on the family," alpha=0.82); schedule disruption (five items; e.g., "I have eliminated things from my schedule since caring for my spouse," alpha=0.68); and health problems (four items; e.g., "Since caring for my spouse, it seems like I'm tired all the time," alpha=0.72). Spouses were asked to indicate their degree of agreement with each item on a 5-point Likert scale ranging from 1="strongly agree" to 5="strongly disagree." Higher scores on each subscale indicated a greater degree of caregiving burden. The instrument also includes one positive reaction: caregiving esteem (six items; e.g., "I feel privileged to care for my spouse," alpha=0.80). Higher scores denote greater esteem. Consistent with previous recommendations regarding the psychometric quality of this measure [18] , we omitted one of the items on the caregiver esteem subscale ("I will never be able to do enough caregiving to repay my partner") to increase internal consistency from 0.76 to 0.80.
Dyadic adjustment Patients and spouses also completed the 32-item Dyadic Adjustment Scale, which assesses four components of marital adjustment: consensus, satisfaction, cohesion, and affectionate expression [31] . Alpha coefficients for patients' and spouses' scores were 0.91 and 0.90, respectively.
Demographic/medical factors At baseline, patients and spouses also provided demographic information including age, sex, level of education, race/ethnicity, marital status, and employment status. Patients were asked questions about their disease, including time since diagnosis, treatments, and disease stage.
Data analysis strategy
We calculated descriptive statistics (e.g., means, standard deviations, correlations) for continuous variables and performed paired t tests to determine whether mean scores differed for patients and spouses. Additionally, we performed paired t tests to examine whether participants' baseline scores differed from the 3-and 6-month follow-up scores. We performed prospective analyses to examine if caregiving burden (i.e., lack of family support, financial strain, schedule disruptions, and health problem) and caregiving esteem predict follow-up distress while controlling for baseline levels of distress. Because previous work revealed a link between caregiving burden and dyadic adjustment [5] , which in turn is linked to distress in couples coping with lung cancer [4, 32] , we controlled for dyadic adjustment to isolate caregiving processes from the larger context of the couple's relationship. Considering that none of the assessed demographic variables (i.e., age, sex, race/ethnicity, level of education, employment status) and patients' medical factors (i.e., time since diagnosis, Eastern Cooperative Oncology Group performance status, stage of disease, treatment initiation, and type of treatment) were significantly associated (p<0.05) with the outcome variable (i.e., distress), we did not include them as covariates. We used a multilevel modeling technique in which the couple was the unit of analysis [33] with the Proc MIXED procedure in SAS [34] . As opposed to the general linear model, multilevel modeling allows testing of non-independent (e.g., dyadic) data without introducing bias to the probability estimates. Additionally, instead of using list-wise deletion for cases with missing data, Proc MIXED uses a likelihood-based estimation method for missing data so that attrition is less of a concern for the prospective analyses [35] . We conducted separate multilevel models for each type of caregiving burden (i.e., lack of family support, financial strain, schedule disruptions, and health problem) and esteem. The predictor variables were centered at their grand mean [33] ; dummy coding was used for social role (patient=1 and spouse=0), and effect sizes were calculated using the formula r=[t 2 /(t 2 +df)] 1/2 [36] for significant effects. Effect sizes were interpreted based on Cohen's taxonomy [37, 38] (small effect, r=0.20; medium effect, r = 0.50; and large effect, r = 0.80). Because we were interested in whether these associations differ for patients and spouses, we regressed participants' 3-month follow-up distress on the interaction between caregiving burden and esteem and social role (i.e., patient or spouse). In case of significant interactions, we used simple slope analyses as outlined by Preacher et al. [39] . We repeated these analyses for the 6-month follow-up. Table 1 summarizes baseline demographic and medical characteristics of the sample. Table 2 shows means and standard deviations of spouses' caregiving burden and esteem and paired t test results at each assessment. Mean scores for schedule disruption and caregiving esteem remained stable across assessment points. However, spouses reported significantly greater lack of family support (p<0.0001) and more health problems (p<0.05) but less financial strain (p<0.05) at 3-month follow-up compared to baseline. At 6-month follow-up, again, spouses reported greater lack of family support (p<0.01) but less financial strain (p<0.05) compared to baseline. 
Results
Descriptive results
Sample characteristics
Caregiving burden and esteem
Psychological distress
for spouses at baseline, 3-and 6-month, respectively. Paired t test analyses revealed that the global severity scores did not differ between patients and their spouses at baseline [t(142)=−1.09, p=0.28] or the 3-month [t(111)=0.217, p=0.83] and 6-month [t(84)=1.32, p=0.19] follow-up assessments. Pertaining to change over time, paired t test analyses also revealed that distress scores at baseline did not significantly differ from scores at 3 month for both patients and spouses [t(116)=−0.79, p=0.47; t(109)= 1.23, p=0.21, respectively]. While scores remained unchanged for patients [t(92)=−0.75, p=0.46] at 6-month follow-up, spouses reported significantly less distress [t(92)= 1.95, p=0.05] compared to baseline.
Main analyses
Primary hypotheses Caregiving burden is positively associated with distress, and caregiving esteem is negatively associated with distress in both patients and spouses.
Cross-sectional associations between caregiving burden and esteem and distress Table 2 shows correlation coefficients among caregiving burden and esteem, distress, and dyadic adjustment scores at each assessment. As expected, for spouses, types of caregiving burden were positively associated with distress and negatively associated with dyadic adjustment. Caregiving esteem was negatively associated with spouses' distress scores and positively associated with their dyadic adjustment. Based on Cohen's taxonomy [37, 38] , effect sizes fell into the small to medium range. Correlations were less consistent for patients. While at baseline only financial strain was positively correlated with patients' distress scores (small effect size), each type of caregiving burden was significantly associated with distress at 3-month follow-up (small effect sizes). At 6-month follow-up, none of the caregiving burden subscales were significantly associated with patients' distress scores. Caregiving esteem was not significantly associated with patient distress at any time point. At baseline and to some extent at 3-month follow-up, caregiving burden/esteem was significantly associated with patients' dyadic adjustment in the hypothesized direction (small effects sizes).
Prospective associations between caregiving burden and esteem on distress There was a significant main effect of baseline health problems [t(135)=3.89, p<0.001] predicting 3-month follow-up distress even with baseline distress [t(210)=6.20, p<0.0001] and dyadic adjustment [t(204)=−1.11, p=0.26] in the model. A greater degree of health problems related to caregiving was associated with greater levels of 3-month follow-up distress for both patients and spouses. This main effect [t(98)=2.55, p<0.05] was significantly replicated when predicting 6-month follow-up distress.
Baseline reports of schedule disruption, financial strain, and lack of family support as well as caregiving esteem were not significantly associated with the two follow-up assessments of distress.
Exploratory analyses Do the prospective associations between caregiving burden/esteem and distress differ for spouses and patients?
Schedule disruption There was a significant interaction between baseline schedule disruption and social role predicting 3-month follow-up [t(109)=−1.97, p=0.05]. Simple slope analyses revealed that for patients, but not spouses (t=−0.07, p=0.95), schedule disruption was significantly associated with later distress (t = 5.52, p < 0.05) so that patients reported greater distress at 3-month follow-up when spouses had indicated a greater degree of schedule disruption at baseline. Table 3 and Fig. 1 illustrate this finding. When predicting 6-month follow-up distress, the interaction was not significant.
Financial strain When predicting 3-month follow-up distress, the interaction of baseline financial strain and social role was not significant. However, when predicting 6-month follow-up distress, the interaction was significant [t(86)=2.49, p<0.05]. Based on simple slope analyses, baseline financial strain was significantly associated with distress at 6-month for spouses (t=2.53, p=0.01) but not patients (t=−0.61, p=0.511). Spouses who reported a greater degree of financial strain at baseline indicated more distress at 6-month. Table 4 and Fig. 2 illustrate this finding. Lack of family support When predicting 3-month follow-up distress, the interaction of baseline lack of family support and social role was not significant. There was a trend in the hypothesized direction [t(83)=1.64, p=0.10] when examining 6-month follow-up distress. Simple slope analyses revealed that lack of family support was associated with 6-month distress for spouses (t=1.74, p=0.08) but not patients (t=−0.30, p=0.77). Table 4 and Fig. 3 illustrate this finding. There was no evidence that the prospective associations involving caregiving-related health problems or caregiving esteem were moderated by social role.
Discussion
The results of this prospective dyadic study suggest that caregiving burden is significantly related to both spouse and patient psychological adjustment, and some dimensions may differentially affect patients and spouses over an approximately 6 month period after treatment initiation for lung cancer. Spouses' burden (except for financial strain) did not decrease but rather remained stable (i.e., schedule disruption) or increased (i.e., health problems and lack of family support) over the 6-month assessment period. Regarding psychological adjustment, similarly to previous reports [26, 40] , distress levels remained fairly consisted across time for patients yet spouses seemed to improve. Overall, our findings support as well as extend the caregiving literature [5, 14, 15, 17, 18, 41, 42] in several important ways. a Paired t test examined differences in baseline and follow-up assessment Table 3 Prospective analysis results examining the moderation between spouses' baseline schedule disruption and social role predicting distress at 3-month follow-up while controlling for baseline distress and dyadic adjustment 3-month follow-up distress (N=112 couples) Primary findings First, we identified that both spouses and patients' psychological adjustment suffers as a result of caregiving strain. Even though distress levels decreased for spouses, perhaps indicating their adjustment over time to their loved one's diagnosis, the cross-sectional associations between caregiver burden and spousal distress became increasingly stronger as time progressed. This finding may demonstrate that caregiver burden may become an increasing source of their distress following the initial adjustment to the stressors associated with the patient's diagnosis. In contrast, caregiver burden was associated with patient distress at baseline and 3-month follow-up but not at the 6-month assessment. Perhaps, at this point in the illness trajectory, where there may be increased symptom burden, patients' level of distress may be primarily a function of their illness experience (e.g., prognosis and physical functioning) as others have demonstrated [43, 44] . Nevertheless, spousal baseline reports of their caregiving-related health problems predicted both patients and spouses' distress scores at 3-as well as 6-month follow-up. Two items of this four-item subscale specifically assess fatigue, a common problem among family caregivers [41, 42, 45, 46] . Spouses' exhaustion may predict patient distress because spouses may be too tired to provide for patients' physical and emotional needs. Additionally, patients may be distressed due to witnessing the toll their illness takes on their spouses' well-being.
Exploratory findings Second, we revealed that patients and spouses may be adversely affected by different types of caregiving burden at different time points. We found that schedule disruptions were associated with patients but not spouses' prospective distress. It is possible that spousal reports on schedule disruptions are more distressing to patients than spouses because disruptions are visible to patients and may trigger feelings of guilt and worthlessness. Yet, at 6-month follow-up, schedule disruption no longer significantly explained the variance of patient distress above the strong predictive effects of baseline distress. For spouses, interestingly, the opposite pattern was observed. Except for health problems, caregiving burden (i.e., lack of family support, financial strain) predicted 6-but not 3-month distress. Table 4 Prospective analyses results examining the moderation between spouses' baseline caregiving burden (financial strain and lack of family support) and social role predicting distress at 6-month follow-up while controlling for baseline distress and dyadic adjustment Possibly, when controlling for the initial link between caregiving burden and distress, the emotional toll associated with caregiving (e.g., feeling financially overwhelmed and scared as well as socially isolated and abandoned) may become more prominent as time goes on predicting distress above the baseline association at 6-month but not yet at 3-month follow-up. Yet, future research is needed to pinpoint the exact underlying mechanisms of these associations. Despite cross-sectional beneficial associations between caregiving esteem and spousal distress, caregiving esteem did not provide a buffering effect for subsequent distress. Furthermore, the finding that caregiving esteem is only weakly inversely correlated with spousal distress and not at all with patient distress seems to support a seminal review in the marriage and health literature [47] , suggesting that negative dimensions (e.g., behaviors and cognitions) tend to have more direct and reliable health and well-being implications compared to positive dimensions. Furthermore, caregiving burden may be distressing for patients because spouses' problems with finances, scheduling, health, and family are external and noticeable, whereas caregiving esteem is an internal process of which patients may not be aware.
In the context of patient care, caregiver burden is rarely if ever addressed. Because caregiving burden predicts increased distress in both patients and spouses, this research underscores the need for managing caregiver burden, particularly health problems, in spouses of lung cancer patients. Research revealed that spouses with high caregiving responsibilities, as it is typical among spouses of lung cancer patients, are prone to poor health behaviors such as lack of exercise, inadequate rest in general and when sick, and poor adherence to their own medications [48] . Consequently, supportive care programs that highlight the importance of spouses practicing self-care particularly health behaviors (e.g., exercise, routine physicals, rest, and healthy diet) to manage their fatigue and maintain physical health may be particularly fruitful. Based on our findings, programs that teach practical behavioral skills such as time management and scheduling, balancing work with caregiving activities, coping with financial challenges, and accessing support from one's social network and family members may also be effective in reducing distress. Furthermore, because of the dyadic nature of the stressor, a coupleoriented approach for psychosocial supportive care in lung cancer may be prudent.
This study has a few limitations. First, as with all self-report assessments, responses on the caregiving measure may have been vulnerable to social desirability, which may potentially, explain the ceiling effect of caregiver esteem. Yet, even though the distribution of caregiving esteem scores was negatively skewed, current mean scores were comparable to those of previous reports [14, 18] . Nevertheless, this restricted range may explain the lack of significant prospective findings for caregiving esteem. In addition, the prospective finding regarding lack of family support only approached statistical significance. As such, this trend should be interpreted with caution; however, the obtained effect size is comparable to our other study findings that did reach statistical significance highlighting the need for further exploration in future research. Finally, as with all survey data, no causal inferences can be made. Based on prospective analyses, we can be fairly confident regarding the direction of the caregiving burden and distress association; however, a bidirectional association is certainly possible.
In summary, caregiving burden may undermine the longterm psychological adjustment of spouses and to some extent patients coping with lung cancer. The risk of elevated and enduring distress is particularly high for couples in which spouses report caregiving-related health problems. Other negative domains such as schedule disruption and financial strain may increase distress in patients, and spouses, respectively. This study contributes to the caregiving literature because it highlights the dyadic nature of the cancer coping process. The procedure we employed for data analysis enabled us to examine couple-level data within the same model and test for differential associations for patients and their spouses. The study's prospective design allowed us to confirm the direction of the caregiver burden and distress association over a 6-month period. Future intervention research is encouraged to examine practical behavioral and self-care skills as targets of couple-focused interventions to facilitate patients and spouses' successful coping with lung cancer.
Conflict of interest statement
The authors have no conflict of interest to disclose. 
